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Abstract of JP31 59598 

PURPOSE:To limit the drop of rotating speed of an internal 
combustion engine even if an electric load is abruptly 
increased during idling by limiting the generating ratio of a 
generator to limit a torque, and forming a control map to 
prevent the speed of the engine from decreasing to a 
predetermined speed or lower. 

CONSTITUTION: When a control unit 16 is controlled by an 
electronic controller 15 by using a control map forming 
computer 20, the upper limit of a FR terminal duty 
(generating rate) is limited. When an electric load is small, 
generating amount is controlled in response to the load by a 
regulator 10-3. However, even if an electric load is abruptly 
increased, the FR terminal duty cannot exceed a limit value 
determined by a G terminal ground duty. Thus, the engine 
speed does not drop lower than an allowable lowest speed, 
and unpleasant vibration is not generated from the engine. 
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* NOTICES * 

Japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is the creation method of an engine idle revolution fluctuation control map that had the following, and this 
generation-of-electrical-energy limit means was constituted so that the above-mentioned control signal might be chosen 
from a control map beforehand set up based on an engine speed of the above-mentioned engine. In the condition of 
having changed this engine speed and having made an engine speed in agreement with one of two or more above- 
mentioned setting-out rotational frequency values one by one so that a rotational frequency of the above-mentioned 
engine may be in agreement with two or more setting-out rotational frequency values to which an idle rpm field was set 
beforehand While changing the above-mentioned control signal and making the above-mentioned exciting-current duty 
increase from a condition of 0 in the shape of a step Detect an engine speed for every increment step, and when a this 
detected engine speed becomes smaller than the allowance minimum engine speed set up beforehand Make the above- 
mentioned control signal in the last step, and an engine speed in the event into a pair, and they are memorized, a creation 
method of an idle revolution fluctuation control map characterized by creating a control map of the above-mentioned 
control signal by two or more above-mentioned setting-out rotational frequency values being alike, respectively, 
receiving, and performing this storage process. A generator which has a property that torque taken to carry out 
revolution actuation while revolution actuation is carried out with an engine and generating electricity is proportional to 
exciting-current duty inputted into a field coil A generation-of-electrical-energy limit means to generate a control signal 
which can adjust a maximum of the above-mentioned exciting-current duty which it is inputted into the above- 
mentioned generator and fluctuated according to a change in electric load 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

<Field of the invention on industry> TTiis invention relates to the creation method of a control map of realizing the idle 
revolution fluctuation control method it was made not to produce an unpleasant oscillation even if electric load 
increased rapidly during idle operation, in the engine which drives a generator with an internal combustion engine. 
This this invention applies to a gasoline automobile and is useful. 

<Prior art> The automobile is equipped with the AC dynamo which rotates with an engine and is generated. During an 
engine revolution, while the power generated with the AC dynamo is supplied to various electric loads, a battery is 
charged with the power of additional coverage. 

In an AC dynamo, if Rota which has a field coil (field coil) is rotated, a three-phase-circuit alternating current will occur 
in the stator coil with which the stator was equipped. It is rectified by the three phase bridge rectifier formed for six 
diodes, and a three-phase-circuit alternating current turns into flowing in one direction, and is outputted. 
The generated voltage of an AC dynamo is proportional to the rotational speed of Rota, and the magnitude of the 
exciting current passed to a field coil. Since it is necessary to keep it constant, if rotational speed tends to become high 
and a generated voltage tends to become beyond default value, the voltage which supplies various electric loads or 
charges a battery will adjust an exciting current with a regulator, and will control a generated voltage. 
A regulator adjusts the value of the exciting current passed to the field coil of an AC dynamo according to the supply 
voltage to various loads. The duty ratio of an exciting current is adjusted by turning on and off of a power transistor, and 
the amount of energization is controlled by the transistor regulator. Thus, by adjusting an exciting-current value with a 
regulator, the generated voltage of an AC dynamo was adjusted and generating of the surcharge of a battery or 
overdischarge is prevented. 

This regulator will make an exciting current small, if the exciting current passed to an AC dynamo will be enlarged if 
electric load becomes large, and electric load becomes small. Therefore, torque required in order to carry out revolution 
actuation of alt. RUNETA becomes large when electric load is large, and when electric load is small, it becomes small. 
<Technical problem which invention tends to solve> While the engine of an automobile is carrying out idle operation in 
time, when electric load increases rapidly, the torque which the exciting current passed to an AC dynamo increases 
[ torque ], and carries out revolution actuation of the AC dynamo may increase rapidly, an engine rotational speed may 
fall, an engine revolution may become instability depending on the case, and an unpleasant oscillation may be given to 
an operator. 

In idle operation, engine generating torque is small and it is easy to produce nonconformity which was mentioned above 

in what set up idle rotational speed low especially for the purpose of fuel consumption reduction. 

On the other hand, the operator is not necessarily doing actuation special during idle operation, and moreover, since the 

noise in the car is low, he is sensitive to an engine sound or revolution fluctuation. When such, if a cooler etc. is 

supplied and electric load is increased, an engine speed will fall, and an operator will understand this engine-speed 

lowering clearly. If it senses that idle rpm fell, an operator will become uneasy with whether it results in a stall, or will 

become unpleasant. Furthermore, if engine vibration arises, insecurity and displeasure will increase. 

In view of the above-mentioned conventional technology, this invention offers the creation method of a control map of 

realizing the idle revolution fluctuation control method of having restricted the amount of depression of an internal 

combustion engine's rotational frequency, even if electric load increases rapidly during idle operation. 

<The means for solving a technical problem> While the engine is carrying out idle operation, even if electric load 

increases rapidly, by restricting the rate of a generation of electrical energy of a generator (exciting-current duty), this 

invention method which solves the above-mentioned technical problem restricts the torque made to require for rotating a 

generator, and creates the control map which prevented becoming below a rotational frequency with an engine rotational 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



1/20/2004 



THIS PAOE BLANK (usfto) 



Page 2 of 5 



frequency. 

<Operation> Since the rate of a generation of electrical energy is restricted even if electric load becomes large while the 
engine is carrying out idle operation, an engine speed does not turn into below the allowance minimum engine speed set 
up beforehand. Even if the allowance minimum engine speed set up beforehand reduces an engine speed even to this 
rotational frequency, it means the thing of the rotational frequency of a degree which does not produce an unpleasant 
oscillation which an operator senses. 

< fruit ** Example > The example of this invention is explained at details based on a drawing below. 
Drawing 1 shows the drive system of the gasoline automobile which applies this invention method. As shown in this 
drawing, air is sent to an engine 1 through an air cleaner 2 and a feed pipe 3. The throttle valve 4 is attached in the 
middle of the feed pipe 3, an accelerator pedal (graphic display abbreviation) is interlocked with, and a throttle valve 4 
opens and closes. At the time of idling operation, a throttle valve 4 is opened fully, and an idle switch 5 detects this 
close-by-pass-bulb-completely condition (idling operational status). The by-path pipe 6 is opening the upstream and the 
downstream of a feed pipe 3 for free passage so that a throttle valve 4 may be bypassed. In the by-path pipe 6, it has the 
needlelike valve 8 energized by the compression spring 7, and a by-path pipe 6 is opened and closed by duty actuation 
of a solenoid 9 by the needlelike valve 8. 

On the other hand, revolution actuation is carried out with an engine 1, and AC dynamo 10 is generated, and power is 
sent to the various electric loads 1 1 , or it charges a battery 12 with additional coverage power. When the generated 
output by the AC dynamo is not insufficient for a battery 12 or a generation of electrical energy is not performed, power 
is sent to electric load 11. Moreover, the distributor 13 is equipped with the crank angle sensor 14. 
An electronic control 15 receives the detecting signal from each sensor, such as an idle switch 5 and the crank angle 
sensor 14, and controls a solenoid 9 and each control equipment. 

Here, the electric system of the drive system shown in drawing 1 is explained with reference to drawing 2 . As shown in 
this drawing, AC dynamo 10 is considering the generation-of-electrical-energy section 10-1 which has a stator coil SC 
and a field coil FC, the rectifier 10-2 formed for diode, and the regulator 10-3 as main configurations. Among these, the 
regulator 10-3 is adjusting the generation-of-electrical-energy current value by the generation-of-electrical-energy 
section 10-1 by changing the duty ratio of the exciting current passed to a field coil FC according to the voltage and the 
electric load capacity currently used of a battery 12. That is, when battery voltage falls or activity electric load capacity 
increases, duty ratio is raised and generation-of-electrical-energy current is made [ many ], and in the condition of 
reverse, it is adjusting so that duty ratio may be lowered and generation-of-electrical-energy current may be made small. 
And the duty ratio of an exciting current which flows to a field coil FC is detected by the electronic control 15 through 
FR terminal. Moreover, if G terminal of a regulator 10-3 is grounded through a control unit 16, the exciting current 
passed to a field coil FC will serve as zero, generation-of-electrical-energy current will serve as zero, and a generation 
of electrical energy will be cut by the command of an electronic control 15. In addition, although the regulator 10-3 is 
adjusting duty ratio according to battery voltage and activity electric load capacity, it also has the regulator of the type 
of adjusting duty ratio only based on activity electric load capacity, without referring to battery voltage. 
In addition, in drawin g 2 , 1 7 is an ignition switch and 1 8 is a charge lamp. 

Next, the basic technology supporting this invention method is explained with reference to Figs. 3 and 4 . 
Drawing 3 shows the relation between FR terminal duty and G terminal touch-down duty. FR terminal duty shows the 
duty ratio of the exciting current detected with FR terminal, while the exciting current which is flowing actually to the 
field coil FC is continuing, FR terminal duty becomes 100%, and while the exciting current is not flowing at all to a 
field coil FC, FR terminal duty becomes 0%. This FR terminal duty is proportional to the rate of a generation of 
electrical energy of an AC dynamo. If G terminal touch-down duty shows the rate of grounding G terminal and G 
terminal is grounded continuously, G terminal touch-down duty will become 100%, and if G terminal is not grounded at 
all, G terminal touch-down duty will become 0%. If G terminal is grounded as mentioned above, a generation of 
electrical energy will be compulsorily cut irrespective of the control state of a regulator 10-3. 

Drawing 3 (a) is a property when the regulator 10-3 has permitted the generation of electrical energy 100%, and when G 
terminal touch-down duty is lowered, it turns out that FR terminal duty (rate of a generation of electrical energy) 
increases. Drawing 3 (b) is a property when the regulator 10-3 has restricted the generation of electrical energy to 50%, 
and it turns out that FR terminal duty (rate of a generation of electrical energy) does not become 50% or more as for 
50% or less about G terminal touch-down duty. Drawing 3 (c) is a property when the regulator 10-3 has restricted the 
generation of electrical energy to 25%, and it turns out that FR terminal duty (rate of a generation of electrical energy) 
does not become 75% or more as for 75% or less about G terminal touch-down duty. Since it is such, it obtains as a 
conclusion "if G terminal touch-down duty is controlled, the peak price of FR terminal duty (rate of a generation of 
electrical energy) is controllable." 
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Drawing 4 shows relation with the driving torque which takes FR terminal duty (rate of a generation of electrical 
energy), and an AC dynamo to carry out revolution actuation, and it acquires as a conclusion "FR terminal duty (rate of 
a generation of electrical energy) and AC-dynamo driving torque have the relation of 1 to 1 

The following knowledge became clear from the conclusion obtained from Fig^ 3 and 4 . That is, it controls so that a 
regulator will generally gather the rate of a generation of electrical energy, if electric load increases, if the rate of a 
generation of electrical energy rises, AC-dynamo driving torque will go up (refer to drawin g 4 ), at the time of an idling, 
an engine speed falls by this, and it becomes the cause of an unpleasant oscillation. So, at the time of an idling, if G 
terminal touch-down duty restricts the maximum of the rate of a generation of electrical energy (refer to drawing 3 ) and 
AC-dynamo driving torque is restricted, producing an unpleasant oscillation of an engine speed will be lost by not 
becoming below a certain rotational frequency and doing in this way. Moreover, if the control value is made severe, an 
operator will not be made to realize that the engine speed fell, even if electric load increases rapidly at the time of an 
idling. In addition, although power is insufficient to the electric load which increased rapidly when the rate of a 
generation of electrical energy was restricted, this insufficiency is provided with a battery. 
Next, the example of the newly developed idle revolution fluctuation control method which is performed by an 
electronic control 15 taking the lead in control is explained. 

Ah example is explained with reference to drawing 5 which are drawing 2 and flow drawing of operation. The control 
map as shown in degree table 1 is beforehand set to the electronic control 15. 
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In the upper table 1, engine speeds Nl-Nn are rotational frequencies in an idle rpm field, a rotational frequency rises as 
it becomes N2 and N3 a rotational frequency Nl is a minimum engine speed in it, and a rotational frequency Nn is a 
maximum engine speed. Respectively corresponding to such each rotational frequencies Nl-Nn, G terminal touch-down 
duty Gl-Gn is decided. And become larger than a value with the torque make to require for restrict the maximum of FR 
terminal duty ( rate of a generation of electrical energy) according to G terminal touch-down duty at the time of each 
rotational frequencies Nl-Nn if it be make G terminal touch-down duty Gl-Gn corresponding to the rotational 
frequency, and rotate an AC dynamo be lose, and the engine speed be use it as the control map it be made not become 
below the allowance minimum engine speed set up beforehand. The "allowance minimum engine speed" said here is a 
rotational frequency which does not produce an oscillation which gives an operator displeasure even if an engine speed 
falls even to this rotational frequency, and if an engine speed becomes small rather than this allowance minimum engine 
speed, an unpleasant oscillation will arise from an engine. 

If a control unit 16 is controlled by the electronic control 15 to set G terminal touch-down duty to G2 when an engine 
speed is N2 there, the maximum of FR terminal duty (rate of a generation of electrical energy) will be restricted. When 
electric load is small, according to electric load, the amount of generations of electrical energy is controlled by the 
regulator 10-3. However, even if electric load increases rapidly, FR terminal duty cannot exceed the upper limit 
specified by G terminal touch-down duty G2. Therefore, even if electric load increases rapidly, the torque made to 
require for rotating an AC dynamo does not become beyond a certain value, therefore an engine speed does not become 
smaller than an allowance minimum engine speed, and an unpleasant oscillation is not produced from an engine. 
An electronic control 15 carries out the following control using a control map which was mentioned above (refer to 
drawin g 5 ). 

(1) An electronic control 15 judges first whether the engine 1 is idle operation (steps 1 and 2). That is, if it is detected 
that close [ of a throttle valve 4 ] is detected by the idle switch 5, and a crank angle is in an idle revolution field by the 
crank angle sensor 14, it will judge with idle operation being performed. 

(2) When it is idle operation, an electronic control 15 inputs engine-speed N at that time from the crank angle sensor 14 
(step 3). 

(3) Read G terminal touch-down duty Gl-Gn corresponding to engine-speed N (Nl-Nn) inputted into the degree from a 
control map (step 4). 

(4) An electronic control 1 5 carries out duty control of the control unit 16 so that it may become read G terminal touch- 
down duty (1 of Gl-Gn(s)) (step 5). If it does in this way, as mentioned above, even if electric load increases rapidly, an 
engine speed will not turn into below an allowance minimum engine speed, and unpleasant engine vibration will not be 
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produced. 

(5) Perform periodically control mentioned above through a fixed timer count (step 6). 

(6) If it stops being idle operation in the middle of control, an electronic control 15 will stop duty controlling a control 
unit 16, and will make G terminal touch-down duty 0% (step 7). 

It explains with reference to drawing 7 showing drawing 6 and flow actuation which show a map listing device for the 
creation method of the idle revolution fluctuation control map concerning this invention which creates the control map 
of a table 1 here. 

In drawing 6 , 20 is a control map creation computer, 21 is electric load, and other members have the function same with 
being shown in drawin g 2 . In addition, the value of electric load 21 shall be the degree in which AC dynamo 10 carries 
out a full generation of electrical energy. 

The control map creation computer 20 creates the control map of a table 1 with the following procedures according to 
flow actuation as shown in drawing 7 . 

** Set up the minimum engine speed Nl [rpm] (for example, 600rpm) and maximum engine speed Nn [rpm] (for 
example, lOOOrpm) in an idle rpm field in a computer (step 1). 

** Set up the allowance minimum engine speed Nmin [rpm] (for example, 550rpm) in a computer (step 2). 

** Set up in a computer rotational frequency map creation unit width-of-face deltan (that is, value of N2-N1), i.e., the 

rotational frequency which carries out the sequential increment from Nl, (step 3). 

** Set up G terminal touch-down duty measurement unit width-of-face deltag in a computer (step 4). 

** Output the command rotational frequency N so that an engine speed may be set to Nl . An electronic control 1 5 

performs idle revolving speed control so that it may become this command rotational frequency N (step 5). 

** Set up in a computer, using the value of G terminal touch-down duty G as 100-deltag [%] (step 6). 

** Control a controller 16 so that actual G terminal installation duty becomes 100% (step 7). When it judges and (step 

8) differs [ whether at this time the actual engine speed NE is the command revolution N, and ], idle revolving speed 

control is carried out with an electronic control 15 (step 9), and it is made to become NE=N. 

** Control a controller 16 to make actual G terminal contact duty into the value G previously set up from 100% (step 

10). The rate of a generation of electrical energy of AC dynamo 10 becomes % corresponding to the set point G from 

0% by doing in this way. 

** Detect amount of lowering deltaNE of the engine speed NE which produces it when actual G terminal contact duty is 
changed from 100% to the set point, and memorize the value G of engine-speed NE at this (step 1 1) time, amount of 
lowering deltaNE, and set-up G terminal installation duty in the operating memory in a computer (step 12). 
** Repeat actuation of step 7 mentioned above - step 12 50 times. 

** Amount of average lowering ******** which averaged 50 times of the data of amount of lowering deltaNE It 
calculates (step 13). 

** Amount [ from the command rotational frequency N ] of average lowering ******** The allowance setting-out 
rotation al freque ncy Nmin set up beforehand is compared with the subtracted value (step 14). 
**N-AN E <N M(n 



Since rotational frequency additional coverage is between lowered engine revolutions and allowance setting-out 
rotational frequencies when not ******(ing), The value which lengthened only measurement unit width-of-face deltag 
further from the value of (step 15) and current G terminal touch-down duty after checking that it was not G= 0 It 
considers as the value of new G terminal touch-down duty (step 16), and actuation of step 7 - step 13 is repeated using 
this new G terminal touch-down duty. 

** the time of lengthening the value of G termi nal touch-down duty deltag every, and carrying out processing (step 7 - 

M AM ^ V 

step 16) which mentioned above, 1 ul1 e Nn min 

When it ******(ed), and engine vibration arises or it is set to G= 0, value G+delta g of the command revolution N at 
that time (at the first time, it is Nl) and the last G terminal touch-down duty is made into a pair, and it memorizes in the 
memory for maps of a computer (steps 17 and 1 8). 

** If data is memorized in the memory for maps, let the value further unit width-of-face deltaN Applied to (step 19) and 
the current command rotational frequency N after checking that the command rotational frequency N was not a 
maximum engine speed Nn be the new command rotational frequency N (step 20). 
** Resume step 6 - step 18 using the new command rotational frequency N. 

** end processing in the place where the value of a command rotational frequency increased deltaN every from Nl, 
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became N2 and N3 one by one, and became Nn at the last (step 21). 

Automatic creation of the control map of a table 1 can be carried out by actuation mentioned above. In addition, when 
human being instead performs data processing of the control map creation computer 20, map creation ca n be ca rried out 

manually. Moreover, it is conditions memorized on a control map in the above-mentioned example. N ~~ A N e < N m ( n 

************ farther ******** You may make it add the conditions which judge whether close is in the ****** 
maximum revolution range of fluctuation. 

A <effect of the invention> Since the maximum of the rate (exciting current duty) of an AC dynamo of a generation of 
electrical energy have restrict even if electric load increase rapidly to under idle operation if it control using the control 
map created a map by this invention as having explain concrete with an example above, it do not become beyond a 
value with the torque take torque rotate an AC dynamo, and an engine rotational frequency do not fall so much and, 
therefore, do not produce an unpleasant oscillation with an engine. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[ Drawing 3 ] 
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[ Drawing 1 ] 
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[ Drawin g 4 ] 
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[ Drawing 2 ] 
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[ Drawing 5 ] 
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[ Drawing 6 ] 
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[ Drawing 7 ] 
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[Translation done.] 
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